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Syoshi Ono* : Studies on the environmental effects on spore 
germination in Sphagnum 


< £[! bbX\*'b (Cambell 1905, Goebel 1930, etc.) 0 Inoue (1960) lt-£' — n'^rfjjf 
Marchantiales © # fi © IS ^ ieobX, L“t©S 0 tfc 

Wada et al. (1984) It Anthoceros miyabeanus 

Lx\,'Z > 0 $ 

l'£)&», fliSKS© f^tf 1201 ^Itli h /b <F < . Isoviita 

(1966), Nishida (1970) |UoMMlLtl'5 0 

ftii8ti0 X3'>oSSf^A^L, Wa.M, pH, JeT©£^ft 


Tab. 1 “C'^LfCo »13%^im « 
sit 1/2 Knop ifc itg 3~9 cm ftfrt 1 H ©1*1160#^M, MS 

2000 lux, 20°C 0&#Tt?fr&ofc o 

£&£«<!:#& 

3fc©5&0| : ^©^|§(t^S^6;£©M£T (20 W) 1300 lux, 120 lux, 20 

lux © SSlPilctt?) t $ Lfco lo±l!l© pH It 6. 0-6.5 tlfc 0 

It Tab. 2 J&V Fig. 2 

i Xrfy©IgT■^®.U c - : ?r©^l:©^ / W)^;l'2■ol^“at^© 3 j&tfilfifa $ ft 

So 4-f, >' X:**-©finite© 3 fMoMbk^B, ytfi't-otz< 

mtZhfa'&QrT'Zft&W&iSh'k'i'o L^L, Tab. 2. frbmbh'ts: X b 12, y£© 

/)=>'03 I (;^FE!U$K$x.Xhrli, 5§3fttfl5^Xfrfc;b;h<S 2 ktPfofr 

So ^12{Jyfa^^ch©^^12jdl't:it^^^)S 2 Sphagnum compactum, 

S. papillosum, S. apiculatum Xht^^th^iEiW^J^'^M L < ffiT £ 4t S 5. nemo- 
reum, S. kushiroensis <. <OiW{$X'ifilt§.fi'J&J$,'£bX 

v'So mm^WM^komi^t, ummmm, r^bb 

S#s #12 5. kushiroensis X'ht^^tl : Ki > P^b>b'fM^ < 0^^'^^'fk £lt#!Sl2 


* Biological Laboratory, Yonezawa-Higashi High School, Maruno- 

uchi, Yonezawa City, Yamagata Pref. 992. 
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Tab. 1. Materials and their localities. 


Species 

Locality 

Date 

Sphagnum papillosum Lindb. 

Kushiro-moor, Hokkaido 

Aug. 

1983 

S. 

compactum Lam. et Card. 

Mt. Zao, Yamagata Pref. 

Aug. 

1983 

S. 

apiculatum Lindb. 

Kushiro-moor, Hokkaido 

Aug. 

1983 

s. 

tenellum Ehrh. ex Hoffm. 

Mt. Azuma, Yamagata Pref. 

Aug. 

1979 



Mt. Zao, Yamagata Pref. 

Aug. 

1984 

s. 

nemoreum Scop. 

Mt. Azuma, Yamagata Pref. 

Aug. 

1983 



Mt. Azuma, Yamagata Pref. 

Aug. 

1984 

s. 

kushiroensis Suzuki 

Kushiro-moor, Hokkaido 

Aug. 

1983 

s. 

subobseum Warnst. 

Hananomaki, Iwate Pref. 

July 

1984 

s. 

girgensohnii Russ 

Mt. Azuma, Yamagata Pref. 

Aug. 

1979 


Tab. 2. Effect of light intensity 

on spore-germination. 


Species 

Light int. 

A 

B 

C 

D 

E 

Sphagnum compactum 

1300 lux 

92.5 

87.8 

17.0 

4 

84.6 


120 lux 

95.7 

5.9 

3.5 

1 

11.9 


20 lux 

98.8 

0.0 

1.3 

0 

1.1 

S. apiculatum 

1300 lux 

100.0 

98.1 

45.1 

5 

98.1 


120 lux 

95.3 

4.8 

2.5 

1 

0.0 


20 lux 

83.7 

0.0 

2.1 

0 

0.0 

S. nemoreum 

1300 lux 

98.1 

100.0 

56.2 

6 

95.2 


120 lux 

100.0 

63.0 

6.2 

2 

3.8 


20 lux 

100.0 

82.7 

3.4 

1 

0.0 

S. kushiroensis 

1300 lux 

97.1 

100.0 

67.0 

4 

100.0 


120 lux 

95.4 

95.5 

12.0 

2 

96.7 


20 lux 

96.9 

97.5 

8.1 

1 

53.1 

S. papillosum 

1300 lux 

94.4 

100.0 

51.9 

5 

97.1 


120 lux 

93.1 

22.2 

5.5 

1 

6.9 


20 lux 

78.7 

5.4 

2.5 

1 

2.7 

A : Germination (%). 

B: Rhizoid 

differentiation {%). 

C: 

Average cell- 


number. D : Rhizoid number. E : Thalloid protonema differentiation {%). 
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(Ii“2)o ttz, S. nemoreum tHt, 1300 lux 
J&L, k<D T $ 

l^T Nishida (1970) Sphagnum cuspidatum, S. girgensohnii, S. 

squarrosum, S. imbricatum fffDf 0ttj? k itfg&b/Dcl' k LX l' 5 

/A $ Kaffir t oT=i Li'HD^SD 

So 

fol: H • W • #o-t p ^yftt2lr-y +- t-c, jfi • w • 7^ • 

W (far-red) O^Ufao 'fltib'h, &*Mfa%'$MV%&f4%Jj&'?'X§k : t : f7fa-?fco 
mm<D pH It 6.0-6.5 T-^So HHItl^t Tab. 3, 4, Fig. 1 T'tT Lfa 0 
Tab. 3 tb, far-red %■$&£> fa <Djt 

hi, i 01SJxfcl' Q Z-htt Inoue (1960) D Reboulia 

hemisphaerica [Wj bT:'&S Q L^L, Wada et al. (1984) hi Anthoceros 

miyabeanus -£ far-red i^rSlML'O^So 

Tab. 4. !T SpahgnumcompactumoyM^^t^lkXf^O^iDj^l^M^t^tiD^t 0|HH£ 

£Ofo&>-£*.kft&l'*&■£■& 
£t hfa\ ^otoglfto^ifcXofii^; 

s ^ t ktz^tz*), wmm<D^pmm^fst^Atz o -r s (Fig. 

Do T 0lDD IKIPteP i & 0, 

flT^/Ti't k kfa%> 0 t <75fi |fi] it ^R(pJe^g^ fate Sphagnum apiculatum 
fz (Fig. 1) hs.fi', Inoue (1960) fa Marchantia polymorpha, Reboulia hemisphae¬ 
rica "efjf£o^||^*e%^‘g-$D't:V'S 0 
pH ■ 5 I2ic pH fidMSl'TjfT'DSD, 

ffoo — okfa^- CV'So LtAL, 5 pH iOgg^fc.'OV'TH*, 

4 0 f¥bl'$|pD*/£ iO-HX I'^cl'o 'tk~C, Sphagnum apiculatum, S. nemoreum, 
S. kushiroensis <D 3 M&^'Xi^W^^k'ilfa ofc 0 fnJDt HC1, NaH 2 P0 4 , K 2 HP0 4 
fttS pH p?£*frfcofc 1/2 Knop 0»^D^oD 0 

fglbt Tab. 5. XA lfc 0 

>' Xrf^r^t^ttO±«%^WL-a-S0^liilS$Dr^S^, 
pH 3.0 90D bLD-& S 4 —^, pH 8.2 b'D 

$it{£Ti“S%00^^D'IS26 bhfaz. kfab, t/p* 

Andrus (1974) it, - ^ — 3 ^#[0 5 X^r^kWffe0 pH 

fetl'So il0DT', Sphagnum apiculatum ^oV'“CS!l ^LX 

\i'Zfa, £W pH ommhi 3.0-7.4 T-^.0, fe4r 3.7-5.3 MkWLTDS 
Itil'So U>'L, pH 
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Tab. 3. Effect of light quality on spore-germination (%). 

Species 

White 

Blue 

Red 

Far-red 

Sphagnum nemoseum 

95.1 

92.2 

85.3 

56.9 

S. tenellum 

89.4 

87.5 

87.3 

51.6 

S. subobseum 

92.2 

93.8 

73.8 

71.6 

S. papillosum 

98.0 

88.1 

94.1 

94.2 


Tab. 4. Effect of light quality on spore-germination 
of Sphagnum compactum. 


Colour 

Germi¬ 

nation 

(%) 

Thalloid 

-ESS- 

\/o) 

Rhizoid 

differenti¬ 

ation 

Rhizoid 

cell- 

number 

White 

93.5 

84.6 

8.2 

87.8 

12.0 

Green 

100 

72.2 

4.1 

31.8 

6.9 

Blue 

87.3 

30.2 

3.9 

18.6 

6.3 

Red 

98.2 

5.0 

4.3 

98.2 

14.0 

Far red 

95.8 

8.7 

3.0 

34.8 

5.0 


Tab. 5. 

Effect of pH 

on spore-germination {%). 


Species pH 2.2 3.0 

4.2 5.2 

6.0 7.0 

8.2 9.0 

Sphagnum apiculatum 

0.0 7.7 

62. 5 95.2 

92.0 100 

25. 0 0. 0 

S. nemoreum 

0.0 96.7 

100 100 

96.8 90.9 

42. 3 0. 0 

S. kushiroensis 

0.0 95.3 

— 93.8 

86.2 100 

95.8 0.0 


6 . 0-7.0 left o-C *>&*>• %% t\t, Z<DW>' pH rttJ; *)!£ 

5 t %Z.bhX\i'Z L, (Chalaud 1932, 

Meyer 1941, etc.) 0 jj ( Reboulia hemisphaerica tzE fil 

fin"(O’Hanlon 1926, Chavan 1937, Inoue 1960) 0 ? X 'r'M'C'btlP' < h 
4 6 ^B®bB old (1948) 
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Tab. 6. 

Spore longevity (April, 1984) 


Species 

Collected in 

Germination {%) 

Sphagnum girgensohnii 

Aug. 1979 

94.8 

S. tenellum 

Aug. 1979 

92.3 


Iftto-frlb&ft'fc&htco 
Ik&K, ktbZKfctz 

'6i &JS383 1 L±5f t-fo 


Summary 

The effects of light-intensity, light-quality, pH value and longevity on the 
spore-germination of Sphagnum species were shown in Tab. 2-6. The spores 
of Sphagnum do not germinate in darkness, but they germinate under very low 
light-intensity (20 lux) ; the development of protonema seems to be greatly 
affected by light-intensity. The percentage of spore germination is not markedly 
affected by light-quality, but the differentiation of protonema is greatly affected 
by it. Under far-red light the filamentous protonema does not produce any 
thalloid protonema. Three species of Sphagnum equally germinate in pH be¬ 
tween 3.0 and 8.2, but the percentage of germination varies among species 
under different pH value. The spores of Sphagnum seem to survive for rather 
long period (ca. 4 years). 
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OilS(H4) Materials for the distribution of vascular plants in 
Japan (114) 

04 Cacalia amagiensis Kitam. 1984^11^110, 

il^©TO59^^13IUO'a-lWiilS^T03MWJIi • MJilftilfl-TrfTTifcKfco M 

X* - 3 'J HRiotT 

100 m •=& 

s (Mb) 

X* - =t p-z ) AjliH Ltz 0 Jgffi&tJlYiil (814.6m) co'Mik 400~450m -e^So 

i984) 

mfcL'Cij© 30km (DtikX&Zo ■f?MWMt^x.bbX\ J '%b&<Dffl%>)mx®^Mb± 

(kpm) rtti 

tz a 

Hideo Takahashi • Yoshihito Hasegawa) 
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